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ABSTRACT 



The National Assessment of Educational Progress (NAEP) is 
the only nationally representative and continuing assessment of what students 
in the United States know and can do in various academic subjects. The 1996 
NAEP in mathematics assessed the current level of mathematical ‘achievement as 
a mechanism for informing education reform. In 1996, 44 states, the District 
of Columbia, Guam, and the Department of Defense schools took part in the 
NAEP state mathematics assessment program. The NAEP 1996 state mathematics 
assessment was at grade 4 and grade 8, although grades 4, 8, and 12 were 
assessed at the national level. The 1996 state mathematics assessment covered 
the five content strands: (1) Number Sense, Properties, and Operations; (2) 

Measurement; (3) Geometry and Spatial Sense,* (4) Data Analysis, Statistics, 
and Probability; and (5) Algebra and Functions. In Minnesota, 2,425 students 
in 99 public schools and 277 students in 15 nonpublic schools were assessed 
at the fourth-grade level and 2,425 students in 96 public schools and 250 
students in 15 nonpublic schools were assessed at the eighth-grade level. 

This report describes the mathematics proficiency of Minnesota fourth- and 
eighth-grade students, compares their overall performance to students in the 
Central region of the United States and the entire United States (using data 
from the NAEP national assessment) , presents the average proficiency for the 
five content strands, and summarizes the performance of subpopulations 
(gender, race/ethnicity, parents' educational level, Title I participation, 
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and free/reduced lunch program eligibility) . Results are also presented for 
nonpublic school students at grades 4 and 8 for the 1996 state mathematics 
assessment. To provide a context for the assessment data, participating 
students, their mathematics teachers, and principals completed questionnaires 
which focused on: school characteristics (attendance) ; instructional content 
(curriculum coverage, standards, amount of homework) ; delivery of mathematics 
instruction and its characteristics; use of technology in mathematics 
instruction; students' own views about mathematics; and conditions 
facilitating mathematics learning (hours of television watched, parental 
support, home influences) . On the NAEP fields of mathematics scales that 
range from 0 to 500, the average mathematics scale score for fourth grade 
students in Minnesota was 232 compared to 222 throughout the United States 
and the average mathematics scale score for eighth grade students in 
Minnesota was 284 compared to 271 throughout the United States. The average 
mathematics scale score of fourth and eighth grade males did not differ 
significantly from that of females in either Minnesota or the nation. At the 
fourth grade, White students in Minnesota had an average mathematics scale 
score that was higher than that of students in any other racial/ethnic group. 
At the eighth grade, White students in Minnesota had an average mathematics 
scale score that was higher than that of Black and Hispanic students but was 
not significantly different from that of Asian/Pacific Islander students. 

(ASK) 
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What is The Nation’s Report Card? 



THE NATION’S REPORT CARD, the National Assessment of Educational Progress (NAEP), is the only nationally representative and 
continuing assessment of what America’s students know and can do in various subject areas. Since 1969, assessments have been conducted 
periodically in reading, mathematics, science, writing, history/geography, and other fields. By making objective information on student 
performance available to policymakers at the national, state, and local levels, NAEP is an integral part of our nation’s evaluation of the condition 
and progress of education. Only information related to academic achievement is collected under this program. NAEP guarantees the privacy of 
individual students and their families. 

NAEP is a congressionally mandated project of the National Center for Education Statistics, the U.S. Department of Education. The 
Commissioner of Education Statistics is responsible, by law, for carrying out the NAEP project through competitive awards to qualified 
organizations. NAEP reports directly to the Commissioner, who is also responsible for providing continuing reviews, including validation studies 
and solicitation of public comment, on NAEP’s conduct and usefulness. 

In 1988, Congress established the National Assessment Governing Board (NAGB) to formulate policy guidelines for NAEP. The Board is 
responsible for selecting the subject areas to be assessed from among those included in the National Education Goals; for setting appropriate 
student performance levels; for developing assessment objectives and test specifications through a national consensus approach; for designing the 
assessment methodology; for developing guidelines for reporting and disseminating NAEP results; for developing standards and procedures for 
interstate, regional, and national comparisons; for determining the appropriateness of test items and ensuring they are free from bias; and for 
taking actions to improve the form and use of the National Assessment. 

The National Assessment Governing Board 



Honorable William T. Randall, Cbair 

Former Commissioner of Education 
State of Colorado 
Denver, Colorado 

Mary R. Blanton, Vice Cbair 
Attorney 

Salisbury, North Carolina 

Patsy Cavazos 
Principal 

W.G. Love Accelerated Elementary School 
Houston, Texas 

Catherine A. Davidson 
Secondary Education Qirector 
Central Kitsap School District 
Silverdale, Washington 

Edward Donley 

Former Chairman 

Air Products & Chemicals, Inc. 

Allentown, Pennsylvania 

Honorable James Edgar 

Member Designate 
Governor of Illinois 
Springfield, Illinois 

James E. Ellingson 

Fourth-Grade Classroom Teacher 
Probstfield Elementary School 
Moorhead, Minnesota 

Thomas H. Fisher 

Director, Student Assessment Services 
Florida Department of Education 
Tallahassee, Florida 

Michael J. Guerra 

Executive Director 
Secondary Schools Department 
National Catholic Educational Association 
Washington, DC 

Edward H. Haertel 

Professor of Education 
Stanford University 
Stanford, California 

o 



Jan B. Loveless 

District Communications Specialist 
Midland Public Schools 
Midland, Michigan 

Marilyn McConachie 
Former School Board Member 
Glenbrook High Schools 
Glenview, Illinois 

William J. Moloney 
Superintendent of Schools 
Calvert County Public Schools 
Prince Frederick, Maryland 

Honorable Annette Morgan 
Former Member 

Missouri House of Representatives 
Jefferson City, Missouri 

Mark D. Musick 
President 

Southern Regional Education Board 
Atlanta, Georgia 

Mitsugi Nakashima 
First Vice-Chairperson 
Hawaii State Board of Education 
Honolulu, Hawaii 

Michael T. Nettles 

Professor of Education & Public Policy 
University of Michigan 
Ann Arbor, Michigan 
and Director 

Frederick D. Patterson Research Institute 
United Negro College Fund 

Honorable Norma Paulus 
Superintendent of Public Instruction 
Oregon State Department of Education 
Salem, Oregon 

Honorable Roy Romer 

Governor of Colorado 
Denver, Colorado 

3 



Honorable Edgar D. Ross 
Judge 

Territorial Court of the Virgin Islands 
Christiansted, St. Croix 
U.S. Virgin Islands 

Fannie L. Simmons 

Mathematics Coordinator 

District 5 of Lexington/Richland County 

Ballentine, South Carolina 

Adam Urbanski 
President 

Rochester Teachers Association 
Rochester, New York 

Deborah Voltz 

Assistant Professor 
Department of Special Education 
University of Louisville 
Louisville, Kentucky 

Marilyn A. Whirry 
Twelfth-Grade English Teacher 
Mira Costa High School 
Manhattan Beach, California 

Dennie Palmer Wolf 

Senior Research Associate 
Harvard Graduate School of Education 
Cambridge, Massachusetts 

Ramon C. Cortines (Ex-Officio) 

Acting Assistant Secretary 
Office of Educational Research 
and Improvement 
U.S. Department of Education 
Washington, DC 



Roy Truby 

Executive Director, NAGB 
Washington, DC 



NATIONAL CENTER FOR EDUCATION STATISTICS 



NAEP 1996 MATHEMATICS STATE REPORT 



for 

MINNESOTA 



Clyde M. Reese 
Laura Jerry 
Nada Ballator 



In collaboration with 



Peggy Carr, Jeff Haberstroh 
Paul Koehler, Phillip Leung 
Mary Lindquist, and John Mazzeo 



June 1997 



U.S. Department of Education 

Office of Educational Research and Improvement 

Prepared by Educational Testing Service under a cooperative 
agreement with the National Center for Education Statistics. 




4 



U.S. Department of Education 

Richard W. Riley 
Secretary 

Office of Educational Research and Improvement 

Ramon C. Cortines 
Acting Assistant Secretary 

National Center for Education Statistics 

Pascal D. Forgione, Jr. 

Commissioner 

Education Assessment Group 

Gary W. Phillips 
Associate Commissioner 



June 1997 

SUGGESTED CITATION 

Reese, C.M., Jerry, L., and Ballator, N. 

NAEP 1996 Mathematics State Report for Minnesota , 

Washington, DC: National Center for Education Statistics, 1997. 

FOR MORE INFORMATION 

Contact: 

Arnold A. Goldstein 
202-219-1741 

For ordering information on this report, write: 

National Library of Education 

Office of Educational Research and Improvement. 

U.S. Department of Education 
555 New Jersey Avenue, NW 
Washington, D.C. 20208-5641 

or call 1-800-424-1616 (in the Washington, DC, metropolitan area call 202-219-1651). 

This report also is available on the World Wide Web: http://www.ed.gov/NCES/naep 

The work upon which this publication is based was performed for the National Center for Education Statistics, 
Office of Educational Research and Improvement, by Educational Testing Service. 

Educational Testing Service is an equal opportunity, affirmative action employer. 

Educational Testing Service, ETS, and the ETS logo are registered trademarks of Educational Testing Service. 



O 

ERJC 



5 



Table of Contents 



HIGHLIGHTS 1 

INTRODUCTION n 

What Was Assessed? 11 

Who Was Assessed? 13 

Reporting NAEP Mathematics Results 22 

Interpreting NAEP Results 24 

How Is This Report Organized? 25 

PART ONE The Mathematics Scale Score Results for Fourth- and 

Eighth-Grade Students 27 

CHAPTER 1 Students’ Mathematics Scale Score Results 29 

Comparisons Between Minnesota and Other Participating Jurisdictions ...33 
Performance on the NAEP Mathematics Content Strands 39 

CHAPTER 2 Mathematics Scale Score Results by Subpopulations 43 

Gender 44 

Race/Ethnicity 47 

Students’ Reports of Parents’ Highest Education Level 51 

Title I Participation 55 

Free/Reduced-Price Lunch Program Eligibility 57 

Type of Location 59 

Type of School 62 

PART TWO The Mathematics Achievement Level Results for 

Fourth- and Eighth-Grade Students 65 

CHAPTER 3 Students’ Mathematics Achievement Level Results 69 

Description of NAEP Mathematics Achievement Levels 69 



THE NAEP 1996 STATE ASSESSMENT DM MATHEMATICS 



6 



i 



CHAPTER 4 Mathematics Achievement Level Results by Subpopulations 77 



Gender 78 

Race/Ethnicity 80 

Students’ Reports of Parents’ Highest Education Level 83 

Title I Participation 87 

Free/Reduced-Price Lunch Program Eligibility 88 

Type of Location 90 

Type of School 92 

PART THREE Finding a Context for Understanding Students’ 

Mathematics Performance in Public Schools 95 

CHAPTER 5 School Characteristics Related to Mathematics Instruction 97 

Emphasis on Mathematics in the School : 97 

Resource Availability to Teachers 99 

In-School Teacher Preparation Time 104 

Parents as Classroom Aides 106 

Student Absenteeism 108 

CHAPTER 6 Classroom Practices Related to Mathematics Instruction 1 1 1 

NCTM Standards 112 

Course-Taking Patterns 116 

Instructional Emphasis 120 

Communicating Mathematical Ideas 124 

Collaboration in Small Groups 128 

Mathematics Homework 130 

Calculator and Computer Use in the Mathematics Classroom 135 

CHAPTER 7 Influences Beyond School That Facilitate Learning 

Mathematics 147 

Discussing Studies at Home 147 

Literacy Materials in the Home 150 

Television Viewing Habits 153 

Parental Support 156 

Student Mobility 158 

Students’ Views About Mathematics 160 



? 



u 



THE NAEP 1996 STATE ASSESSMENT IN MATHEMATICS 



APPENDIX A Reporting NAEP 1996 Mathematics Results for 

Minnesota 167 

APPENDIX B The NAEP 1996 Mathematics Assessment 185 

APPENDIX C Technical Appendix: The Design, Implementation, 

and Analysis of the 1996 State Assessment Program in Mathematics 189 

APPENDIX D Setting the Achievement Levels 203 

APPENDIX E Teacher Preparation 207 

APPENDIX F Discussion of the Grade 8 Asian/Pacific Islander 

Sample 217 



8 

THE NAEP 1996 STATE ASSESSMENT IN MATHEMATICS iii 



